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WRLQFUHDVHUHYHQXHDQGLPSURYHRSHUDWLRQV7KHWH[WDQGLPDJHVRI*RRJOHDUHDQH[DPSOHRIELJGDWD'DWDVHWVDUH





EDFNHQGRSHUDWLRQVHYHU\GD\ WKH\KDG ODUJHVWGDWDEDVHVZLWK WKHFDSDFLW\RI WHUDE\WHV)DFHERRNKDQGOHVPRUH
WKDQELOOLRQSKRWRVIURPLWVXVHUVLWH7KHDGYDQFHPHQWVLQELJGDWDDQDO\VLVRIIHUFRVWHIIHFWLYHRSSRUWXQLWLHVWR
LPSURYHGHFLVLRQPDNLQJ LQ FULWLFDO DUHDV VXFK DV EXVLQHVV UHDO HVWDWH HPSOR\PHQW KHDOWK FDUH FULPH VHFXULW\
VFLHQFHHFRQRPLFSURGXFWLYLW\DQGQDWXUDOGLVDVWHUV7KHGDWDIURPSKRQHVLVDOVREHLQJXVHGWRPDSDQGSUHGLFWWKH
VSUHDG RI LQIRUPDWLRQ %LJ GDWD LQGXVWULHV UHFHQWO\ EHJDQ WR GLJLWL]H WKH GDWD 0RUH DFFXUDWH DQDO\VHV OHDG WR
FRQILGHQWGHFLVLRQPDNLQJWKDWFDQUHGXFHFRVWDQGULVN
%LJGDWDDQG&ORXG
7KHFORXGLVDOZD\VDFULWLFDODQGLPSRUWDQWSDUWRI WKHELJGDWDSLFWXUH7KHFORXGFRPSXWLQJLV WKDW WKHPDVVLYH
DPRXQWRIGDWDWKDWFDQEHVWRUHGDQGDFFHVVHGDVQHZDVLWZDVFUHDWHGILUVW7KHFORXGLVDQLGHDOUHSRVLWRU\IRUELJ
GDWD &ORXG FDSDELOLWLHV PDNH LW JOREDOO\ DYDLODEOH 7KH KRVWHG FORXG SURYLGHU RIIHUV XSGDWHV EXJ IL[HV DQG
KDUGZDUHSDUWUHSODFHPHQWHQVXULQJWKDWWKHFORXGHQYLURQPHQWUHPDLQVXSWRGDWHDWQRH[WUDFRVWWRLWVFXVWRPHUV
,W DOORZV LQGXVWULHV DQG RUJDQL]DWLRQV WR FKRRVH VRIWZDUH DSSOLFDWLRQV SODWIRUPV DQG RWKHU VRIWZDUHVZKLFK WKH\
ZDQWWROHDVH&ORXGHQYLURQPHQWSURYLGHVVFDODELOLW\VRWKDWEXVLQHVVHVDUHIUHHWRJHQHUDWHELJGDWD7KHIULHQGVKLS
















RIGDWD LQ$IULFD ,WKHOSV WRGUDZXSSRSXODWLRQPRYHPHQWV LQ WKHUHJLRQ ,W LV WKHPRVWHIIHFWLYHZD\ WR UHVWULFW
WUDYHODUHDLQDQDWWHPSWWRFRQWDLQWKHGLVHDVHDQGWRVHWXSWUHDWPHQWFHQWUHV
0RELOHSKRQHVDUHDOVRSURYLQJWREHDXVHIXOZD\WRFRQYH\KHDOWKPHVVDJHV,WKDVEHHQVXFFHVVIXOO\DSSOLHGWR
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,WPD\PDNHVHQVHVRRQWRDVNSDWLHQWVZLWKDVPDUWSKRQHWRDOORZKHDOWKFDUHRUJDQL]DWLRQVWRDFFHVVGDWDIURP
WKHLU SKRQHV WKDWZLOO KHOS LGHQWLI\ SDWLHQWVZKR DUH QRWPDQDJLQJ D FKURQLF FRQGLWLRQZHOO RU WKDWZLOOPRQLWRU
SHRSOHUHFHQWO\GLVFKDUJHGIURPWKHKRVSLWDOVLQFHLWDSSHDUVWKDWSDWLHQWVZKRDUHQRWPDNLQJFDOOVRUVHQGLQJH
PDLOZLWKWKHLUXVXDOIUHTXHQF\PD\EHGHSUHVVHGRUVXIIHULQJIURPRWKHULVVXHV
4.2. Business sites 
5HFHQWO\)OLSNDUWKDGRIIHUHGGLVFRXQWVRQYDULRXVSURGXFWV)OLSNDUWLVWKHILUVWELOOLRQLQWHUQHWFRPSDQ\IURP
,QGLD,WZDVSHJJHGDVWKHPRWKHURIDOOVDOHV,WLVDJUHDWZD\WRHDUQFRPPLVVLRQVE\SODFLQJSURGXFWEDQQHUVRU
OLQNV RQ VLWH (FRPPHUFH VLWHV FRQWLQXHV WR XQGHUFXW SULFHV RI SURGXFWV DW HYHQ EHORZ WKH FRVW SULFH 7KHVH
FRPSDQLHVGLUHFWO\GHDOVZLWKFXVWRPHUVZLWKJUHDWRIIHUVDQGEULQJLQJWKHPRQERDUGLVDJUHDWDPELWLRQ
7KHVH VLWHV KHOSV WR NQRZ DERXW FXVWRPHU UHTXLUHPHQW 7KURXJK ELJ GDWD RUJDQL]DWLRQV KDYH HQRXJK GDWD WR
XQGHUVWDQG FXVWRPHU SUHIHUHQFH DQG H[SHFWHG WXUQRYHU LQ UHVSRQVH WR D SODQQHG FDPSDLJQ 7KDW] ZK\ )OLSNDUW
DFKLHYHGLWVWDUJHW&RPSDQ\FRXOGKDYHORRNHGGHHSHUWRXQGHUVWDQGDQGSUHGLFWWKHUHVSRQVHRIFXVWRPHUVWRWKH
ELJELOOLRQGD\VDOH
$PD]RQ LV DOVR WDNLQJ DGYDQWDJH RI ELJ GDWD $PD]RQ ZHE VHUYLFHV RIIHUV D FRPSUHKHQVLYH SRUWIROLR RI FORXG
FRPSXWLQJ VHUYLFHV WR KHOS XVHUV WR PDQDJH ELJ GDWD E\ UHGXFLQJ FRVWV DQG LQFUHDVLQJ WKH VSHHG $PD]RQ LV D
LQWHUQDWLRQDO EHVW VHOOHU FRPSDQ\ ,Q WKH DJH RI ELJ GDWD XVHUV FDQ FUXQFK DQ LQFRPSUHKHQVLEOH DPRXQW RI
LQIRUPDWLRQSURYLGLQJZLWKYDOXDEOHEHQHILWV&RPSDQLHVXVLQJGDWD WREXLOGXSUHODWLRQVKLSVZLWKFXVWRPHUV%LJ
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7KH VDPH ILQDQFLDO VHUYLFHV FRPSDQ\ IDFHG VLPLODU ELJ GDWD FKDOOHQJHV LQ LWV PDUNHWLQJ RSHUDWLRQV DV ZHOO
)LQDQFLDO VHUYLFHV VHJPHQWV DUH LQFUHDVLQJO\ FRPSHWLWLYH DV LQVWLWXWLRQV VHHN WRRIIVHW WKH ORVVRI IHHLQFRPH DQG
PLQLPL]H WKHLU RZQ FKXUQ 7KLV FRPSDQ\ RSHUDWHV D VRSKLVWLFDWHG PDUNHWLQJ RSHUDWLRQ UXQQLQJ FDPSDLJQV WR






DUH ODUJHO\ GHOLYHUHG RQ D SRVWSD\ EDVLVZKLFK HVVHQWLDOO\PHDQV WKDW SURYLGHUV DUH H[WHQGLQJ FUHGLW WR WHQV RI
PLOOLRQVRI FXVWRPHUVZLWKZLGHO\YDU\LQJFUHGLWKLVWRULHV DQGSURSHQVLWLHV WRSD\1RW VXUSULVLQJO\ WKDW OHDGV WR
VLJQLILFDQW SUREOHPV ZLWK GHOLQTXHQFLHV WKDW UHVXOW LQ WHQV RI PLOOLRQV RI GROODUV RI XQFROOHFWLEOH EDG GHEW ± D
VLJQLILFDQW GUDJ RQ WKH LQGXVWU\





6$3 +$1$ SURYLGHV WKH H[WUHPHO\ DFFHOHUDWHG EXVLQHVV ZDUHKRXVHHQWHUSULVH GDWD ZDUHKRXVH +DGRRS
SURYLGHVUHOLDEOHGDWDVWRUDJHDQGKLJKSHUIRUPDQFHWRVWRUHH[WUHPHO\ODUJHGDWDVHWV&ORXGLVH[WHQVLEOHIOH[LEOH
VFDODEOHRQGHPDQGDQGSURYLGHVZLWKDSSOLFDWLRQVIRUUDSLGUDPSXSDWORZHUFDSLWDOFRVWUHTXLUHPHQWV
4.3. Science and Engineering 






DV XQGHUVWDQGLQJ LW 6WDQGDUG VWDWLVWLFDO WHVWV DQG FRPSXWLQJ SURFHGXUHV IRU GUDZLQJ VFLHQWLILF LQIHUHQFHV ZHUH
GHVLJQHGWRDQDO\]HVPDOOVDPSOHVWDNHQIURPODUJHSRSXODWLRQV%XW%LJ'DWDSURYLGHVH[WUHPHO\ODUJHVDPSOHVWKDW
VRPHWLPHV LQFOXGH DOO RUPRVW RI D SRSXODWLRQ 7KHPDJQLWXGH RI WKH WDVN FDQ SRVH SUREOHPV IRU LPSOHPHQWLQJ
FRPSXWLQJSURFHVVHVWRGRWKHWHVWV
,QIDFW WKHDUULYDORI%LJ'DWDVKRXOGFRPSHOVFLHQWLVWV WRFRSHZLWKWKHIDFW WKDWQDWXUHLWVHOI LV WKHXOWLPDWH%LJ
'DWD GDWDEDVH 2OG VW\OH VFLHQFH FRSHGZLWK QDWXUH¶V FRPSOH[LWLHV E\ VHHNLQJ WKH XQGHUO\LQJ VLPSOLFLWLHV LQ WKH
VSDUVH GDWD DFTXLUHG E\ H[SHULPHQWV %XW %LJ'DWD IRUFHV VFLHQWLVWV WR FRQIURQW WKH HQWLUH UHSHUWRLUH RI QDWXUH¶V
QXDQFHVDQGDOOWKHLUFRPSOH[LWLHV
,Q PHGLFDO UHVHDUFK IRU LQVWDQFH XQFRXQWDEO\ PDQ\ IDFWRUV FDQ LQIOXHQFH ZKHWKHU VD\ D GUXJ FXUHV D GLVHDVH









WKDW FDQ EH DQDO\VHG %LJ 'DWD LPSURYHV HGXFDWLRQ 'DWD FROOHFWLRQ DQG DQDO\VLV KDV EHFRPH D ELJ SULRULW\ LQ
FROOHJHV DQG XQLYHUVLWLHV ZLWK  SHUFHQW RI LQVWLWXWLRQV H[SHULHQFLQJ VXEVWDQWLDO GDWD JURZWK DQG  SHUFHQW RI
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LQVWLWXWLRQVUHSRUWLQJWKDWDQDO\WLFV LVDSULRULW\ZKHQLWFRPHVWRELJGDWD$ORWRI WHDFKHUVDUHXVLQJVRIWZDUHWR
RUJDQL]HGDWDEXWLW¶VDQHPHUJLQJLQGXVWU\6SHFLDOL]HGGDWDVRIWZDUHDVVHVVHVVWXGHQWVZLWKDQXPEHURILQGLFDWRUV
WKDW LQFOXGH WKH VRFLDO HPRWLRQDO SK\VLFDO DQG PHQWDO KHDOWK RI VWXGHQWV WR JDLQ D KROLVWLF XQGHUVWDQGLQJ RI D
VWXGHQW¶V OHDUQLQJ0DQ\ VRIWZDUH V\VWHPV DOVR DOORZ HGXFDWRUV WR ORJ KRZ D VWXGHQW SHUIRUPHG RQ D SDUWLFXODU
OHVVRQ$IWHUWKH\KDYHORJJHGGDWDRQVHYHUDOOHVVRQVWKH\FDQLGHQWLI\DVWXGHQW¶VVWURQJVXLWVDQGZKDWVNLOOVQHHG
ZRUN(GXFDWRUVFDQXVHELJGDWDWRPDNHGHFLVLRQVDERXWFODVVVPDOOJURXSRULQGLYLGXDOSURMHFWV
7KHUH LV DJURZLQJ LQWHUHVWE\ LQVWLWXWLRQVRIKLJKHU HGXFDWLRQ WR WDNHDGYDQWDJHRI%LJ'DWD WR LPSURYH VWXGHQW
SHUIRUPDQFH DQG UDLVH WHDFKHUSURIHVVRU HIIHFWLYHQHVV ZKLOH UHGXFLQJ DGPLQLVWUDWLYH ZRUNORDG 6WXGHQW
SHUIRUPDQFH GDWD LV LQFUHDVLQJO\ EHLQJ FDSWXUHG DV SDUW RI VRIWZDUHEDVHG DQG RQOLQH FODVVURRP H[HUFLVHV DQG
WHVWLQJ 7KLV GDWD FDQ EH DXJPHQWHGZLWK EHKDYLRXUDO GDWD FDSWXUHG IURP VRXUFHV VXFK DV VRFLDOPHGLD VWXGHQW
SURIHVVRUPHHWLQJQRWHVEORJVVWXGHQWVXUYH\VDQGVRIRUWK
:KHUH D ILUVW \HDU FROOHJH VWXGHQW¶V KLJK VFKRRO SHUIRUPDQFH DQG DSWLWXGH WHVWV DUH FRPSDUHG WR IRUPHU VWXGHQW
SURILOHVWRUHFRPPHQGDSRVVLEOHFXUULFXOXPDQGPDMRU
&UHDWHGHWDLOHGSURILOHVEDVHGXSRQKLJKVFKRROSHUIRUPDQFHDUHDVRI LQWHUHVWFDSWXUHG LQERWKVXUYH\DQGVRFLDO
PHGLDDQGDSWLWXGH WHVW UHVXOWV&RPSDUH WKRVHSURILOHV WRSURILOHVRQFRXUVHVDQGPDMRUV WR ILQG WKH ULJKWPDWFK









7KH WHUPUHIHUV WR WKH WUDLOVZH OHDYHEHKLQGHYHU\ WLPHZHXVHDZHEVLWH:HDUHDOO IDPLOLDUZLWKVLWHV VXFKDV
$PD]RQ VXJJHVWLQJ WKDW LI ZH HQMR\HG RQH ERRN ZH PLJKW OLNH DQRWKHU ERRN RQ D VLPLODU WRSLF 7KHVH
UHFRPPHQGDWLRQVDUHEDVHGRQGDWDFROOHFWHGIURPYHU\ODUJHQXPEHUVRIFXVWRPHUVDQGDVDUXOHZRUNYHU\ZHOO,W







KDV HQWHUHG WKLV HFRV\VWHP WRR ,Q WKH GDWDGULYHQ FODVVURRP WKH FRQFHSW RI GLJLWDOO\ FROOHFWLQJ DQG DQDO\]LQJ






YLGHR DXGLR FHOO SKRQHV JHRVSDWLDO LPDJHU\ VHQVRUV VRFLDOPHGLD DQGPXFKPRUH )URP FULPH SUHYHQWLRQ WR
WUDQVSRUWDWLRQ GHIHQFH QDWLRQDO VHFXULW\ UHYHQXH PDQDJHPHQW HQYLURQPHQWDO VWHZDUGVKLS DQG VRFLDO VHUYLFHV
JRYHUQPHQWVPXVWZUHVWOHHYHU\GD\ZLWKPDQDJLQJDQGXVLQJWKLVGDWD
+HDOWKDQGKXPDQVHUYLFHVRUJDQL]DWLRQVIDFHFRQVWDQWSUHVVXUH WRFROOHFWPRUH UHYHQXH UHGXFHRSHUDWLRQDOFRVWV
SHUFDVHHQVXUHHOLJLEOHFLWL]HQVUHFHLYHEHQHILWVORZHUFODLPVDGMXGLFDWLRQWLPHLPSURYHFROOHFWLRQVDQGPDLQWDLQ
SURJUDPLQWHJULW\7KHJRDOLVWRGHWHFWDQGSUHYHQWIUDXGDQGDEXVHEHIRUHSD\PHQWVDUHPDGH




7D[RUJDQL]DWLRQV ORVH D JUHDW GHDO RIPRQH\ WKURXJK IUDXGZDVWH DQG DEXVH RI XQSDLG WD[HV7KHUH LV FRQVWDQW
SUHVVXUH WRFROOHFWPRUHUHYHQXH UHGXFHRSHUDWLRQDOFRVWVSHUFDVHDQG LPSURYHFROOHFWLRQV7KHJRDO LV WRGHWHFW
DQG SUHYHQW IUDXG DQG DEXVH ,%0 RIIHUV DQ LQWHJUDWHG DSSURDFK WR ILJKWLQJ WD[ IUDXG DEXVH DQG HUURUV %\
LQFRUSRUDWLQJDODUJHYDULHW\RIVWUXFWXUHGDQGXQVWUXFWXUHGGDWDIURPERWKLQWHUQDODQGH[WHUQDOVRXUFHV,%0¶VELJ
GDWD SODWIRUP FDQ KHOS WD[ DJHQFLHV PRUH DFFXUDWHO\ GHWHUPLQH ZKR VKRXOG EH LQYHVWLJDWHG IRU IUDXG RU GHQLHG




DJHQFLHV LGHQWLI\ HPHUJLQJ WKUHDWV LQ RUGHU WR DQWLFLSDWH DQG SUHHPSW FULPLQDO DFWLYLW\ LI WKH\ DUH WR LPSURYH
DFFHSWDEOH OHYHOV RI UHVSRQVH 7RPRUH HIIHFWLYHO\ SUHGLFW DQGSUHYHQW FULPH JRYHUQPHQW RUJDQL]DWLRQVPXVW EH








DQG RSSRUWXQLWLHV DULVH IURP VRFLDOO\JHQHUDWHG ELJ GDWD REVHUYHG DV D UHVXOW RI KXPDQ LQWHUDFWLRQV WKDW DUH
LQFUHDVLQJO\UHFRUGHGYLDZHEPRELOHGHYLFHDQGGLVWULEXWHGVHQVRUVRUUHYHDOHGWKURXJKGLJLWL]DWLRQRIKLVWRULFDO
UHFRUGV 6HFXULW\ FRQFHUQV DERXW GDWD SURWHFWLRQ DUH D PDMRU REVWDFOH SUHYHQWLQJ FRPSDQLHV IURP WDNLQJ IXOO
DGYDQWDJHRIWKHLUGDWD
&RQFOXVLRQ
%LJ GDWD LV UHYROXWLRQL]LQJ DOO DVSHFWV RI RXU OLYHV UDQJLQJ IURP HQWHUSULVHV WR FRQVXPHUV DQG IURP VFLHQFH WR
JRYHUQPHQW ,W LV D WXUQNH\ VROXWLRQ EHFDXVH LW KDV FKDQJHG WKH VFHQDULR RI EXVLQHVV 1RZ LQ WKHVH GD\V (
FRPPHUFHVLWHVDUHERRPLQJWUHPHQGRXVO\:LWKORWVRIEHQHILWVVRPHFKDOOHQJHVDUHWKHUH(YHU\GD\E\WHVRIGDWD
ZDVFUHDWHGE\QXPEHURIVRXUFHVRILQIRUPDWLRQVRLWLVDWLPHWRVHWDVSHFWUXPUDQJHRIELJGDWD6HFXULW\LVDOVR
DQLVVXH
5HIHUHQFHV
 %HUWROXFFLDQG-HII+DGRRS)URP([SHULPHQW7R/HDGLQJ%LJ'DWD3ODWIRUP,QIRUPDWLRQ:HHN
 'DWDGDWDHYHU\ZKHUH7KH(FRQRPLVW)HEUXDU\
 ([HFXWLYHRIILFHRIWKH3UHVLGHQW0DUFK%LJ'DWD$FURVVWKH)HGHUDO*RYHUQPHQW:KLWH+RXVH6HSWHPEHU
 -DPHV0DQ\LND0LFKDHO&KXL%UDG%URZQ-DFTXHV%XJKLQ5LFKDUG'REEV&KDUOHV5R[EXUJKDQG$QJHOD+XQJ%\HUV%LJGDWD
7KHQH[WIURQWLHUIRULQQRYDWLRQFRPSHWLWLRQDQGSURGXFWLYLW\0F.LQVH\*OREDO,QVWLWXWH0D\
 /DQH\DQG'RXJOHV7KHLPSRUWDQFHRIµ%LJ'DWD¶$'HILQLWLRQ*DUWQHU-XQH
 0DUN)ORRG+9-DJDGLVK$OEHUW.\OH)UDQN2ONHQDQG/RXLTD5DVFKLG8VLQJ'DWD IRU6\VWHPLF)LQDQFLDO5LVN0DQDJHPHQW
3URF)LIWK%LHQQLDO&RQI,QQRYDWLYH'DWD6\VWHPV5HVHDUFK-DQ
 6WHYH/RKU7KH$JHRI%LJ'DWD1HZ<RUN7LPHV)HE
 7KRPDV%:LQDQVDQG-RKQ6HHO\%URZQ'HP\VWLI\LQJ&ORXGV([SORULQJ&ORXGDQG6HUYLFH*ULG$UFKLWHFWXUHV'HORLWWH
